A 71-year-old German woman reported to her physician at the beginning of January 2008 with a complaint of increasing fatigue, loss of appetite, and myalgias since 1 January. Her skin and sclera were jaundiced, and she had noticed a darkening of her urine in the absence of abdominal pain or fever. Four weeks before, the patient had returned from group travel to Kenya which comprised 5 days of a game-viewing safari and 9 days in a seaside hotel near Mombasa. She had not taken any antimalarial drugs. The patient occasionally took metamizole for arthralgias, but otherwise no serious illnesses or conditions were known. According to her vaccination record, the patient had received two injections of hepatitis A virus (HAV) vaccine (Havrix; SmithKline Beecham) within a 4-week interval in 1995 and a yellow fever vaccination in 1994.
After initial assessment in a German district hospital, she was referred to the Charité University Hospital on the same day (day 1) with a diagnosis of acute liver failure and painless jaundice. On examination the patient was icteric, afebrile, and hypotensive. Apart from discrete dyspnea, physical examination revealed no further findings of note and no external signs of bleeding in particular. Ultrasonographic examination of the liver and affiliated vessels did not display any abnormalities and especially no portal vein thrombosis or signs of malignant biliary obstruction. Routine laboratory examination ( Fig. 1) showed excessive elevation of transaminase levels (aspartate aminotransferase, 7,875 U/liter; alanine aminotransferase [ALT], 9,077 U/liter), a bilirubin level of 13.33 mg/dl, and a prolonged prothrombin time (international normalized ratio [INR], 7.18). Serum creatinine and C-reactive protein levels were slightly elevated to 1.4 mg/dl and 2.26 mg/dl, respectively. Hematological investigation revealed a hemoglobin level of 15 g/dl, a white cell count of 20.31 ϫ 10 9 /liter, and a normal platelet count. Malaria was ruled out by conventional blood smears and immunochromatographic rapid testing. Drug screening tests likewise gave inconspicuous results.
Serological examination of hepatitis parameters revealed unexpectedly high levels of positive HAV immunoglobulin M (IgM) antibodies (Abbott, Illinois). Since the patient had been immunized against HAV in the past, a second assay (BioMérieux, Marcy l'Etoile, France) was applied to prove the specificity of HAV IgM antibodies. Furthermore, detection of HAV RNA (Table 1) in serum and rectal swab samples confirmed an acute HAV infection (Fig. 1) . Sequencing of the VP1/2A junction and phylogenetic analysis determined the presence of HAV genotype IB (5). HBV, HCV, and HEV as well as acute or reactivated cytomegalovirus and Epstein-Barr virus infections were excluded by serological or nucleic acid amplification assays.
Further serological investigations revealed an additional infection with Rift Valley fever virus (RVFV): the RVFV IgM titer (indirect immunofluorescence) was 1:2,560 and that for IgG was 1:1,280 (Fig. 1) . The RVFV genome was undetectable in serum (Table 1) , as could be expected due to the lag since the presumed time of infection. The patient denied any signs of febrile infection during or shortly after the journey. Antibodies to other bunyaviruses (sandfly fever virus, hantavirus) were not detectable. Apart from other viral etiologies of hepatitis, also leptospirosis, brucellosis, and rickettsial infections were ruled out serologically. Blood cultures remained without microbial growth.
The patient's condition deteriorated within 24 h after hospital admission. Despite supportive treatment including fresh frozen plasma, vitamin K, ornithine aspartate, and oral lactulose, she developed hepatic encephalopathy with somnolence on day 2. Incident renal failure was successfully averted by intravenous fluid substitution. An abdominal computed tomography scan showed no pathological findings apart from nonspecific thickening of the posthepatic bile ducts and duodenal mucosa.
Histology of a liver biopsy sample which had been obtained via a transjugular catheter (day 5) showed inflammatory infiltrations and hepatic cell degeneration with apoptosis and ballooning of cells. These findings are characteristic of a case of acute hepatitis but are not specific for hepatitis A. High amounts of HAV RNA were amplified from the tissue as expected, but the RVFV genome could not be traced.
On the basis of a hepatic coagulation failure, the patient developed hemorrhagic complications. Internal bleeding on day 8 ultimately led to hemodynamic instability with renal and ensuing multiorgan failure. Meanwhile, transaminase levels diminished progressively to levels below 100 U/ml, which, considering the clinical course, signified extensive liver necrosis rather than recovery. The bilirubin serum level peaked at 23 mg/dl (Fig. 1) and the ammoniac serum level at 150 mol/liter.
The patient died on the 11th day of her hospital stay, 17 days after the onset of clinical symptoms.
Hepatitis A is usually a self-limiting disease with a 0.3 to 1.5% case fatality rate (2) . Age, coinfections with HBV or HCV, and female gender (3, 7, 10) are associated with a higher risk of liver failure and mortality. Early encephalopathy is indicative of a fulminant course (10). The incidence in Germany is about 1,400 to 2,300 cases per year, and about 50% of cases are imported (6) . This report describes how a 71-year-old woman without any known hepatic disorder died of an HAV genotype IB infection 6 weeks after returning from a journey to Kenya and 17 days after the onset of symptoms. HAV genotype IB is known to be present in Africa as well as in Europe (5). However, an imported infection was likely, since the incubation time correlated with the stay in Kenya, and in Central Europe HAV infection with genotype IB is frequently travel associated (1, 6) . The rapid onset of encephalopathy as well as the persistence of high bilirubin levels signaled a poor prognosis, yet even in this situation recovery still could have been possible.
RVFV is endemic in Kenya, though no outbreaks were reported for November 2007. The infection has an incubation time of 3 to 6 days and, like in this case, often remains asymptomatic (4, 8) . The virus has a tropism for the liver with a distinct midzonal pattern of lesions which is not fully understood (9) . The route of transmission can be via aerosols, insect vectors, animal products, or secretions (8) . Interviews with other participants of the journey did not clarify when and how the HAV and RVFV infections were presumably acquired. Irrespective of the time course, it is conceivable that RVFV infection caused subclinical liver damage and aggravated the patient's immune response to the HAV infection, as is known to be the case for HAV infection and underlying chronic liver diseases (7) . Hepatic injury in HAV is mediated mainly by cytotoxic T cells (11) , but little is known about the respective direct or cell-mediated effects of RVFV (9) . The patient's age alone posed a risk factor for a severe course of HAV infection (7) .
The fact that the patient had been vaccinated against HAV in 1995 initially raised doubts about the diagnosis. In 1995, Havrix was available with only 720 U/liter of HAV antigen per dose (today's dosage for children or for combined vaccination with HBV), and a schedule of vaccination at 0, 1, and 6 months was recommended (12) . However, in this case the third dose was never documented and supposedly was not administered, so the immunization of the patient most probably remained incomplete.
HAV vaccination is considered very effective and long lasting, e.g., for at least 12 years and even for 25 years according to mathematical models (13) . This may be misleading for descriptions of its efficacy in the elderly: Wolters et al. (14) found that even a complete HAV vaccination scheme was only 65% effective in vaccinees of over 40 years of age. Thus, complete vaccination at the age of 58 years might not have yielded protective immunity in the patient.
This case illustrates that HAV infection can be life threatening for elderly people traveling to areas of high HAV endemicity. A history of HAV vaccination does not necessarily rule out the infection. For people of over 40 years of age, HAV immunity should be verified before probable exposure. Additional boosts may be required to enhance the response rate in this age group (14) .
Nucleotide sequence accession number. The HAV RNA sequence has been assigned GenBank accession number EU930199.
